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(54) OPTICAL MASTER DISC RECORDER 

(57)Abstract: 

PURPOSE: To improve a focus control precision by a method 
wherein a recording beam itself is used for the focus control 
during a recording period. 

CONSTITUTION: A light source 1 is a light source such as a 
Kr ion laser which emitts a laser beam with a short 
wavelength. The light beam is approximately a parallel light 
beam. An optical modulator 2 is provided in order to modulate 
the intensity of the light beam in accordance with information 
to be recorded. If an AO modulator as shown in the figure is 
employed, as the frequency of a recorded signal is high, a 
light beam condensed by a lens is made to enter the AO 
modulator. The modulated light beam of the AO modulator is 
a diffracted primary light and a lens which converts the 
modulated light beam into a parallel light beam again is 
provided. The light beam from the optical modulator 2 is 
transmitted through a mirror and a beam splitter and then 
reflected by a dichroic mirror 15. The reflected light forms a 
fine spot on a master disc 5 through the object lens of a lens 
unit 10. On the other hand, the light beam of the light source 

1 which is reflected by the master disc 5 is transmitted through the object lens and the dichroic 
mirror 15 in an opposite direction and reflected by the beam splitter 19. The reflected light beam is 
introduced into a focus error detection system 9 to detect the focus discrepancy between the 
object lens and the master disc. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st light source for recording a signal on optical disk original recording, and the 
objective lens for condensing the light beam from the 1st light source of the above on the 
aforementioned optical disk original recording. During the period which prepares the 2nd light source 
which detects the focal gap with the aforementioned objective lens and the aforementioned optical 
disk original recording, and is recording the signal on the aforementioned optical disk original 
recording The optical disk original recording recording device characterized by constituting so that a 
focal gap may be controlled based on the 1st focal error signal obtained by carrying out data 
processing of the reflected light from the aforementioned optical disk original recording of the 1st 
light source of the above. 

[Claim 2] During the period which is not recording the signal on the aforementioned optical disk 
original recording, it is the optical disk original recording recording device according to claim 1 
characterized by constituting so that a focal gap may be controlled based on the 2nd focal error 
signal obtained by carrying out data processing of the reflected light from the aforementioned optical 
disk original recording of the 2nd light source of the above. 

[Claim 3] The 2nd light source of the above is the claim 1 characterized by a coherency using low 
laser as the light source, and an optical disk original recording recording device given in two. 
[Claim 4] The focal error detection range of the focal error signal of the above 1st is the claims 1 and 
2 characterized by having set up detection optical system so that it may become narrower than the 
focal error detection range of the focal error detecting signal of the above 2nd, and an optical disk 
original recording recording device given in three. 

[Claim 5] It is the optical disk original recording recording device characterized by constituting in the 
aforementioned claims 1, 2, and 3 and an optical disk original recording recording device given in four 
so that the judgment of a change of the focal error signal of the above 1 st and the focal error signal 
of the above 2nd may be automatically performed based on the focal error detecting signal of the 
above 2nd. 

[Claim 6] The light source for recording a signal on optical disk original recording, and the objective 
lens for condensing the light beam from the aforementioned light source on the aforementioned 
optical disk original recording, In the optical disk original recording recording device equipped with the 
beam monitor system which acts as the monitor of the focal gap with the aforementioned objective 
lens and the aforementioned optical disk original recording at least The aforementioned beam monitor 
system is an optical disk original recording recording device characterized by constituting so that it 
may act as the monitor of the change of the shape of beam which gives aberration to the reflected 
light from the aforementioned optical disk original recording of the aforementioned light source, and is 
obtained and the aforementioned focal gap may be observed. 

[Claim 7] The optical disk original recording recording device according to claim 6 to which the **** 
element which gives the aforementioned aberration is characterized by the astigmatic thing. 
[Claim 8] The optical disk original recording recording device according to claim 6 to which the 
aberration element which gives the aforementioned aberration is characterized by being mixed 
aberration. 

[Claim 9] The light source for recording a signal on optical disk original recording, and the objective 
lens for condensing the light beam from the aforementioned light source on the aforementioned 
optical disk original recording. In the optical disk original recording recording device equipped with the 
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actuator for moving the aforementioned objective lens in the direction of an optical axis so that the 
relative-position gap (focal gap) with the aforementioned objective lens and the aforementioned 
optical disk original recording may be offset at least The suspension which supports the 
aforementioned objective lens possible [ movement in the direction of an optical axis ] is an optical 
disk original recording recording device characterized by being the structure which sandwiched the 
flat spring by the viscoelastic body. 

[Claim 10] The optical disk original recording recording device according to claim 9 characterized by 
the aforementioned viscoelastic body being rubber. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the measure for starting the optical disk original 
recording recording device for recording the original recording of an optical disk especially realizing 
reliable record. 
[0002] 

[Description of the Prior Art] 

1. In order to record a minute pit correctly, laser with short wavelength is used for a focus-control 
optical disk original recording recording device as the light source, and it is using the photoresist as 
the record medium. For this reason, it was difficult for the spectral sensitivity of the light sensitive 
cell which will detect a focal error with reaching a record state in a storage effect even if it is 
irradiating the minute optical output, since a photoresist is a photograph chemical record medium if 
the light source for recording information on focal error detection like the usual optical disk unit is 
used to realize falling, if wavelength becomes short, and conjointly stable control. 

[0003] For this reason, conventionally, the light source of long wave length was prepared 
independently, this light beam was detected, and focal error detection was performed. 

2. Expansion projection of the optical spot on beam monitor original recording was carried out in the 
light-receiving side of a TV camera, and change (circle from which a diameter changes) of the size of 
a spot was observed. 

[0004] 3. It is so heavy that the weight (10-15g) of actuator ** or ************ does not serve as 
the usual optical disk unit (-0.1 g) beyond a comparison. Therefore, the position of the direction of an 
optical axis of an objective lens was controlled by the actuator using the suspension constituted so 
that unnecessary vibration might be pressed down by flat spring which hardly moves. 
[0005] 

[Problem(s) to be Solved by the Invention] By the conventional method, as mentioned above, the 
wavelength of the light source of an optical disk original recording recording device becomes short, an 
objective lens serves as much more special lens composition as the recording density of 1. optical 
disk becomes high, and it becomes very difficult to make in the same focal distance to two waves of 
the wavelength (for example, 633nm) of the light source for detecting the wavelength (for example, 
351nm) and the focal error of the light source which record information. This originates in an 
increased part of a refractive index being large, if the refractive index of the ** material which 
constitutes a lens becomes short wavelength as shown in drawing 3 . Therefore, even if the light 
source of long wavelength detected the focal error, the problem which says it that it becomes less 
certain whether the light beam of the light source which actually records information is in a focus 
state on original recording had arisen. 

[0006] 2. Like the above, the recording density of an optical disk takes for becoming high, and it is 
required that the optical spot on optical disk original recording should also be small. When an optical 
spot becomes small, the depth of focus becomes still shallower and a slight focal gap will also 
influence a record state greatly. Since the conventional beam monitor system was constituted so 
that diameter change of a light beam might only be observed, it was very inadequate forjudging a 
minute focal gap, focal offset, etc. 

[0007] 3. The suspension of the conventional lens actuator used the periphery side of a concentric 
circle-like flat spring as the fixed end, and the inner circumference side had become the free end 
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which attached the lens. As structure of the rim connected in a straight line being arranged in the 
direction of a path by the radial although this inner circumference and periphery were pressing down 
unnecessary vibration of a flat spring, its movable amount of the direction of an optical axis is 
remarkably small. Moreover, it came out enough, and there is also no damping in the main resonant 
frequency of a flat spring, and it had become the factor which restricts the precision of a focus- 
control system. 
[0008] 

[Means for Solving the Problem] 

1. Detect the reflected light from original recording during the period which is recording information 
on original recording using the light beam for recording information, and it generates a focal error 
signal, and except a record period, it constitutes it so that it may control by the light beam of the 
light source prepared independently. The detection sensitivity of a focal error detection system is 
highly set up to the fall of the sensitivity of the light sensitive cell by using the light beam for 
information record. 

[0009] 2. To the reflected light from the original recording of the light beam which records 
information, give aberration (astigmatism, mixed aberration, etc.), receive light with an [TV camera so 
that configuration change (for example, change of the shape of beam when giving astigmatism) whose 
shape of beam by focal gap is not a symmetrical configuration may be carried out, and supervise a 
focal gap of the light beam which records information. 

[0010] 3. While connecting a periphery [ of a flat spring ], and inner circumference side by the spiral- 
like rim, constitute all the fields inserted into the this periphery and inner circumference side so that 
a flat spring may be sandwiched by the viscoelastic body. 
[0011] 
[Function] 

1. Since the aberration of an objective lens is small in order to perform a focus control using the light 
beam for information record, focal error detection can be performed with high precision, moreover — 
since during a record period uses the light beam for record — an optical output — large — this — 
high — it becomes the factor which can perform system detection On the other hand, although the 
light beam for record is not irradiated by original recording except the record period, information is 
recordable on accuracy from the start time of record with constituting so that another light source 
with long wavelength may be prepared as usual to this period, the reflected light from the original 
recording of this light beam may be detected and a focus control may be performed. 
[0012] 2. Since distortion also produces a minute focal gap in the configuration of a light beam, it can 
act as the monitor of the focal gap easily. Moreover, by the conventional method, if control is stable, 
since the steady focal gap which has not been judged also differs from the time of a configuration 
being a focus, this can also recognize abnormalities easily. 

[0013] 3. It not only can take a long distance which moves an objective lens in the direction of an 
optical axis, but [ since the inside-and-outside periphery was combined by the spiral-like rim, ] since 
the whole surface was sandwiched by the viscoelastic body, unnecessary vibration of a rim can be 
oppressed remarkably, since the control band of a focus control can also be made high, control 
precision improves, and it is much more effective for high-density original recording record. 
[0014] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 
showed the composition of the outline of the optical disk original recording recording device 
concerning one example of this invention, and is equipped with the light source 1, an optical 
modulator 2, the move optical system 3, a slider 4, the spindle motor 6, the turntable 7, the beam 
monitor system 8, and the focal error detection system 9. On the move optical system 3, the lens 
unit 10 which attached the objective lens in the actuator controlled up and down, and the focal error 
detection system using the light source 1 2 are prepared. 

[0015] The light source 1 is the light source which emits the laser beam of short wavelength (351 nm 
[ : ] ultraviolet rays) like for example, Kr ion laser. The light beam which carries out outgoing radiation 
from this light source 1 is parallel light mostly. In order to modulate the intensity of a light beam 
according to the information to record, the optical modulator 2 is formed. In the time of using AO 
modulator, since the frequency of a record signal is high, having illustrated carries out incidence of 
the light beam which condensed with the lens to AO modulator. Moreover, in AO modulator, it is the 
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light beam by which the primary light which carried out diffraction was modulated, and the lens for 
changing this light beam into parallel light again is prepared. After passing through a mirror or a beam 
splitter, it reflects with a dichroic mirror 15, and the light beam from an optical modulator 2 forms a 
minute spot on original recording 5 through the objective lens of the lens unit 10. [n addition, original 
recording 5 applies a photoresist as a record medium on a substrate. Original recording 5 is attached 
on the turntable 7 of a spindle motor 6. and rotates. During informational record, rotation of original 
recording is interlocked with, move control of the move optical system 3 on a slider 4 is carried out in 
the direction of a path of original recording, and informational record is performed in the shape of a 
spiral. 

[0016] On the other hand, the light beam of the light source 1 reflected by original recording 5 passes 
along an objective lens and a dichroic mirror 15 contrary to an outward trip, and reflects them by the 
beam splitter 19. This light beam is led to the focal error detection system 9, and detects the focal 
gap with an objective lens and original recording. The example which constituted the focal error 
detection system depended astigmatically from an example of illustration is shown. Since this 
detection system is a very general method and it is thought that there is no need for explanation 
anew, it omits. As for this application, it is the chief aim of invention that the light beams by which a 
detection method is used for detection of a focal error according to the situation of an optical disk 
original recording recording device rather than becomes the feature differ. Moreover, a beam splitter 
1 9 is passed, it reflects by the beam splitter 20, and a part of reflected light from original recording is 
led to the beam monitor system 8. The astigmatic system is constituted by the beam monitor system 
8 like the focal error detection system 9, However, it differs in the focal error detection system 9, 
and a means to change into a light sensitive cell 23 and to observe the shape of beam, such as an 
FTV camera, is established. The aberration given to a beam monitor system to the light beam which 
carried out incidence may not be restricted astigmatically, but may give mixed aberration which is 
indicated by JP,3-257,A "optical-memory equipment." 

[0017] On the other hand, on the move optical system 3, the focal error detection system which used 
as the light source laser 12 of the mechanism which moves the lens unit 10 up and down on a stage 
1 1, and carries out the coarse control of the position of an objective lens to original recording 5, and 
long wavelength is prepared, [n the illustrated example, the focal error detection system which used 
laser 12 of long wavelength as the light source is also depended on an astigmatic method. This 
detection system as well as the focal error detection system 9 adds that it is not what has the 
feature to the detection method. The focal error detection system by the laser of the long 
wavelength prepared on move optical system and the focal error detection system 9 which detects a 
focal error in response to the reflected light from the original recording of a record beam set up an 
optical constant so that detection sensitivity may become high in the focal error detection system by 
the record beam. This is to make the SN ratio of a control system high and improve control precision 
while compensating a fallen part of the light-receiving sensitivity of the light sensitive cell to the light 
beam for record. The general spectral sensitivity characteristic of a PIN silicon photodiode as a light 
sensitive cell is shown in drawing 10 . Compared with wavelength which prepares another light source 
and is used in a focal error at the time of detection, such as helium-Ne gas laser (633nm) and red 
semiconductor laser (670nm), it is low about 3 times by ultraviolet-rays laser (for example, 351 nm). If 
the wavelength of the light source for record short-wavelength-izes with the sensitivity fall of a light 
sensitive cell, the sensitivity of the photoresist of a record medium will become high. An example of 
the spectral sensitivity characteristic of a photoresist is shown in drawing 1 1 . the light source for 
record currently used for the original recording recording device of an optical disk — Ar ion laser — 
458nm, similarly, in order, such as 407nm and 351 etc.nm of Kr ion laser, recording density took for 
becoming high and has changed In 351 nm of Kr ion laser, there is an about 9-time sensitivity 
difference to 458nm. Since the optical output which irradiates original recording becomes low for this 
reason, it becomes important to set up highly the detection sensitivity of the focal error detection 
system by the record beam. 

[0018] Moreover, that by which the optical system applied at the light beam for record on the field 
rotated 90 degrees as composition of an optical disk original recording recording device focusing on 
the optical axis of the light beam for record which carries out incidence to a dichroic mirror 15 is 
developed is general composition. Furthermore, by the optical disk original recording recording device, 
in order to mitigate the influence of diffraction, such as a diameter of a light beam, and a contaminant. 
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which carries out incidence to an objective lens, the light beam was once condensed, and most things 
without the direct relation to this application have omitted and indicated what is again made into 
parallel light through a pinhole. 

[0019] the focal error detection system to which what should be mentioned specially by drawing 1 
uses the light beam for record as the light source, and a long wave — which astigmatic aberration 
grant means is prepared in that there are two detection systems of the focal error detection system 
constituted from merit's light source, and the beam monitor system — it comes out 
[0020] Before explaining the control method of this optical disk original recording recording device, 
the actuator for carrying out move control of the objective lens and objective lens which are used 
here in the direction of an optical axis is explained. 

[0021] Drawing 2 shows the 23rd volume of "objective lens for optical recording of wavelength 35- 
/nm and NAU.90" optics, and No. 6 (June, 1994) as an example of composition of a common objective 
lens. It consists of seven lenses and the lens of the field near original recording has become an 
parallel plate, thus, the objective lens which consists of many fields — the wavelength of the light 
source for record — receiving — acid resisting — although the front face of each field is processed 
like, the difficult hatchet reflected light occurs [ fulfilling acid-resisting conditions also to the other 
wavelength ] very much If it constitutes so that the light beam of different wavelength not only from 
this application but the light beam for record may be prepared and a focal error may be detected, the 
light beam reflected in respect of each [ of the lens group which constitutes these objective lenses ] 
will serve as the stray light. To a focal error detection system, if this stray light is the incoherent 
influence which the quantity of light only fluctuates, the influence on focal error detection will not 
become so large. However, since it has the coherent influence in which the stray lights interfere 
actually, it is required to cope with the stray light While the wavelength of the light source for record 
was the light, since many of objective lenses used the objective lens of a microscope, acid resisting is 
given in the visible region, and this problem did not actualize. However, the actual condition is that 
have special-kind-ized the objective lens and acid resisting is not given in the latus wavelength range 
in the situation that ultraviolet radiation is the light source like today, this application is using the low 
laser of a coherency for the light source of long wavelength as the light source to this problem, and 
prevented the stray lights interfering, and the influence of the detection system on the stray light was 
reduced by making it become incoherent superposition. The low laser of a coherency is 
semiconductor laser which is superimposing and driving the semiconductor laser and RF which are 
carrying out sell^oscillation. 

[0022] Drawing 4 shows the requirements for composition of the lens unit 10 typically, the 
electromagnetism of the magnetic circuit which the objective lens 33 is supported by the suspension 
34 arranged up and down, and consists of permanent magnets 35, and a coil 36 — move control 
consists of operations possible in the vertical direction If there is a factor which moves in the 
direction in which an optical axis and an objective lens cross at right angles, the radial list (track 
pitch) of the pit train of the recorded information will be confused. When recording the original 
recording of the high optical disk of recording density, a track pitch must become much more exact 
less, this application devised to the suspension 34, in order to suppress movement other than the 
direction of an optical axis of an objective lens. 

[0023] Drawing 5 shows the composition of the suspension of this equipment While connecting a 
periphery [ of a flat spring 37 ], and inner circumference side by the spiral-like rim, all the fields 
inserted into the this periphery and inner circumference side consist of drawing 5 (a) so that a flat 
spring 37 may be sandwiched by the viscoelastic body 38. In addition, as a viscoelastic body 38, 
rubber is used, for example. Thus, if constituted, while oppressing unnecessary vibration generated in 
a rim portion, a damping operation can be presented also to the oscillating response of the main 
resonance point of a flat spring, and a property desirable as an actuator can be acquired. Thus, the 
good actuator of an oscillation characteristic presents the synergistic effect — high bandwidth- 
ization of the control system for raising control precision further can be attained. 
[0024] And drawing 5 (b) and (c) stick the viscoelastic body 38 of a flat spring 37 and this circle 
configuration on the upper and lower sides of the flat spring 37 which pierced in the shape of a spiral 
and was formed. Thus, even if constituted, the above-mentioned effect is acquired. 
[0025] The composition of a control system is explained after this. Drawing 6 is the configuration 
block view of a focus-control system. Control of the light beam for record for recording information 
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on original recording is not shown. However, when the light beam for record is irradiated on original 
recording 5, it is things that the reflected light from original recording carries out incidence to a light 
sensitive cell 23 obvious. Here, according to the operating procedure of an optical disk original 
recording recording device, operation of a focus-control system is explained using drawing 6 and 
drawing 7 . First, original recording 5 is set on a turntable 7. At the time of original recording 
installation, the lens unit 10 located above the stage 11 moves so that ******** and original 
recording 5 may be approached. Then, the light beam which laser 12 reflected by original recording 5 
comes to be received by the light sensitive cell 18. The actual light sensitive cell 18 has two or more 
light-receiving sides. As for the output of a light sensitive cell 18 which consists of two or more of 
these light-receiving sides, the difference (FS1) and the sum (FA1) of a focal error signal are 
outputted through the data-processing section 41. This differential signal FS 1 is shown in drawing 7 
(a). A horizontal axis is the distance of the lens unit 10 and original recording 5, and the detection 
system is adjusted so that the time of an output being zero may be mostly equivalent to the focus 
position of a record beam. If the lens unit 10 arrives at the field [ output / "H level" / lock 
detection /, i.e., drawn, / field / focal ] which is shown in drawing 7 (a), movement of lens unit 10 the 
very thing will be stopped. These judgments are performed in a lock judging and the drawing-in 
processing circuit 41 of drawing 6 . And this decision output is sent to the system controller which is 
controlling the whole optical disk original recording recording device. A system controller outputs 
instructions of a control signal "ON" to a lock judging and the drawing-in processing circuit 43 in 
response to this signal. It is directed that a lock judging and the drawing-in processing circuit 43 will 
output FS1 which passed through AGC circuit 42 to the drawing-in control circuit 44 if this signal is 
received. Then, through a switch 45, a compensating filter 46, and the drive circuit 47, the current 
according to the output of a control signal FS 1 flows in a coil 36, and the position of an objective 
lens is controlled. While carrying out the control state by FS1, when a focal lock detection output 
shows "H level", the time of the objective lens being controlled by position where the signal of FS1 
becomes zero level comes. By this control, original recording comes to be about located in the focal 
position of a record beam. However, the control signal detected on wavelength which originates in the 
chromatic aberration (focal distances differ on wavelength) of an objective lens etc., and is different 
from record includes the error under the thickness of original recording, or the influence of curvature. 
On the other hand, in this application, if actual record is started, light will be received by the light 
sensitive cell 23, and the light beam for record reflected by original recording will change to the 
control based on this control signal. The situation of this operation is explained using drawing 6 and 
drawing 7 . 

[0026] The light sensitive cell 23 has two or more light-receiving sides like the light sensitive cell 18. 
As for the output of a light sensitive cell 23 which consists of two or more of these light-receiving 
sides, the difference (FS2) and the sum (FA2) of a focal error signal are outputted through the data- 
processing section 48. This differential signal FS 2 is shown in drawing 7 (b), and the sum signal FA 2 
is shown in drawing 7 (c). A horizontal axis is the distance of an objective lens 33 and original 
recording 5, and the detection system is adjusted so that the time of the output of FS2 being zero 
may be equivalent to the focus position of a record beam. FS2 is inputted into the automatic change 
circuit 50 with FA2 signal through AGC circuit 49. In the automatic change circuit 50, it judges 
whether the output level of FA2 is beyond a predetermined value (Vref), and the signal SP for 
switching the switch 45 as shown in drawing 7 (d) is outputted. If a switch 45 connects with the lower 
part of illustration, the control signal to a focus-control system will turn into FS2 signal which passed 
through the gain-adjustment circuit 51, That is, it changes to the control signal generated by the light 
beam for original recording record. And based on the control signal of FS2, control of the position to 
the original recording 5 of an objective lens 33 accomplishes like the time of the control signal of FS1. 
The control system constituted as shown in drawing 6 will be controlled by FSO by which FS1 and 
FS2 as shown in drawing 7 (e) were compounded. 

[0027] The generation circuit of a change signal for switching a control signal automatically is shown 
in drawing 8 and drawing 9 . Drawing 8 is one example which generates a change signal using FA2 of a 
sum signal. The signal of FA2 is inputted into a comparator 62 through the filter 61 (generally low 
frequency passage type filter) with the same frequency characteristic as the new dynamic 
characteristics of the actuator which carries out move control of the objective lens, in order to make 
operation after a switch stable. A comparator 62 serves as "H level", when FA2 inputted through the 
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filter 61 rather than Vref is larger as compared with Vref which shows predetermined level. When it is 
fulfilled that the focal lock detection output which shows that it is controlled by the control signal of 
this condition and FA1 has "H level", it is constituted so that the switch signal SP of a control signal 
may be set to "H level." The situation of these signals is indicated to be (c) of drawing 7 to (d), 
[0028] Drawing 9 is one example which generates the change signal for realizing a still more positive 
switch. When FS2 of a difference signal is within the limits of V+ and it is made to switch a 
control signal to the output condition of the switch signal SP of the control signal of drawing 8 at 
FS2. 
[0029] 

[Effect of the Invention] According to this invention, since the record beam itself was used, focus- 
control precision improved the focus control in a record period. Moreover, since the focal error 
detection system was constituted as the low semiconductor laser of a coherency was used for the 
light source and the stray light comrade who arises with an objective lens did not interfere in order to 
carry out a pro focus before a recording start, the precision of a pulley focus also improved. 
Moreover, to the beam monitor system prepared in order to supervise the unusual situation under 
record, aberration was given to the reflected light beam, it was also a slight focal gap, and it carried 
out as [judge / clearly / change of the shape of beam ], and the quality distinction precision of an 
observation system improved. Furthermore, the actuator of the objective lens controlled was also 
able to be coped with so that unnecessary vibration might be oppressed, and the record precision of 
an optical disk original recording recording device was able to be improved generally. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing typically the important section of the optical disk original recording 
recording device concerning one example of this invention. 

[Drawing 2] Drawing showing the example of composition of the objective lens used for the equipment 
of drawing 1 . 

[Drawing 3] Drawing showing refractive-index-ization by the wavelength of ** material which is used 
for the objective lens shown in drawing 2 . 

[Drawing 4] Drawing showing typically the important section of a lens unit shown in drawing 1 . 
[Drawing 5] The cross section showing the important section of the suspension concerning the 
example of this invention. 

[Drawing 6] The block diagram of the focus-control system concerning the example of this invention. 
[Drawing 7] Drawing showing typically each signal of the focal detection system concerning the 
example of this invention. 

[Drawing 8] The block diagram of the focus-control signal switch section concerning the example of 
this invention. 

[Drawing 9] Other block diagrams of the focus-control signal switch section concerning the example 
of this invention. 

[Drawing 10] Drawing showing the example of the spectral sensitivity characteristic of the 
photodetection section. 

[Drawing 11] Drawing showing the example of the spectral sensitivity characteristic of a photoresist. 
[Description of Notations] 

1 — Light source 

2 — Optical modulator 

3 — Move optical system 

4 — Slider 

5 — Original recording 

6 — Spindle motor 

7 — Turntable 

8 — Beam monitor system 

9 — Focal error detection system 

10 — Lens unit 
12 — Light source 
15 — Dichroic mirror 

18 23 — Light sensitive cell 

33 — Objective lens 

34 — Suspension 

35 — Permanent magnet 

36 — Coil 

37 — Flat spring 

38 — Viscoelastic body 

41 48 — Data-processing section 

43 — A lock judging and drawing-in processing circuit 

44 — Drawing-in control circuit 
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[Translation done,] 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



03/07/23 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 




^A I r i • i . ! . » 

0.3 I 04 OS 0.6 I 0.7 OJB 

3S1nm vS* (fJm) fiTOnm 



[Drawing 1] 




[Drawing 4] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



03/07/23 




http://www4.ipdl.jpo.go.jp/ cgi-bin/tran_web_cgi_eije 



03/07/23 



3/5 y<—i> 




(e) 



F50 


< 

K 


1 
( 






'V .^^'^ 

1 
1 



[Drawing 6] 



http://www4.ipdljpo.go.jp/cgi-bin/tran„web_cgLeije 



03/07/23 



4/5 ^— v 




I CD ^ 

rv 



1^ 



.Q. 



O 

Jl. 



o 
o 
< 



rvi 



00. 



"IT" 




CD 
< 



CM 



[Drawing 8] 



.61 



FA2 

o 



r 

Vref 




CMP 



62 



63 



5P 
—o 



[Drawing 9] 



http:/ /www4.ipdl jpo.go.jp/ cgi-bin/tran_web_cgi_eiie 



03/07/23 



5/5 ^—i 



FA2 

o 



LPF T 



r 

Vrei 




CMP 



OAP^ [5^0 — 



n 

V- 



62 



66 



SP 



64 



ae 




















« 0-3 






IS 






*^ 0.2 












ai 












0 







200 1^0 



800 1000 



351nm ^* 

670 nm 

[Drawing 11] 




300 400 

7t-h t':^7VflfM£^^iMt 



500 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_eije 



03/07/23 



• 






• 


(19)H*B#ffit (JP) (12) ^ 1 


m ^ ^ 


P ^ ^ (A) (lOI^ITttlg^BiS^ 
















(43)^SB ¥^JSi8^(1996) 3 ^22 B 


(BDintci." mm^ irm 




F I 


-l-*-<fe:-=tf — ■ AjLiac 


GllB 7/26 5 0 1 7215 


-5D 






7/085 B 93^- 


-5D 






7/09 B 9368 


-5D 






7/1 7 7S1 1 - 

/ / lOvl A» foil 


-5D 












««3S©|gClO OL (ife: 9 H) 


(21)mS#^ #S¥6 -212245 




(7i)ta^A 


000003078 










(22)ttSMB ^^6^(1994) 9 ^ 6 B 






»5^jiim;ii(ism#Ka;iiW72#M 
















»ji5;ii»;ii«5rfi#E/Mta*^Br i s«fi 














(72) %mm 


mn 








»?g;il!SJtllil$rff#K/M6l«^Br 1 1* 


















(54) i^m<r>^m] ^tT^^xi^iBfiiES^e 



(57) 

[ ^^i m ] f 1^ (7) $ij ^ f 5^ - ^ ^ o t> o 



A. 




- 1 - 




1 

mum 1 (D %m.fi- b o 5^ ^ mm%f ^ ^ mMAi 

mJiem 2 o 7^2^(7) mils ^-x' >^ ^ i^^ji^ b (OK^^^W. 
Btiis t^- ^ ^ - ^ HtjiB^MoHu te5fe^ >^ ^> 




(2) 4#§^¥8 - 7 7 6 1 7 

T t ^ ^ >f 15^ *3 1/ ^ T . 

[0 0 0 1 ] 

[0 0 0 2] 

[t^^fso^t?!^] 

L-v>;^ h^IB^^^i: LTt/^^o ccofcdt*. ii^co3fev^ 
^ ;^ ^goi: 5 {Cife.-^.^^;t^tti{C'l^^^fB^-r -S/ci^ 

(/:> r*^#/J^ 7t m;^ ^ 0s ^ l- r i ^ r t> #^?Jj^r- 

z. t tn^-z>x^^^j:mm^mM'r^ r. ti}^mmx'h-:> 

30 tz.o 

[0 0 0 3 ] Z.<Ot^^. :Sl^^:ScD3fei!^^S'JtC 

2. — ^ — 

r, ho;^^ ^o'^ib {m^mt^^it-r^m 
mi^xi^t^^ 

[0 0 0 4 ] 3 . r ^ ^^m — ^ 
ii;d^-r u-vXcoSl: (i 0- l 5 g) il^<^3fe 
-T^-r^^^M (—0. ig) titlt^m\zfjth^j:^^i^-t' 

fcr ^f"^^-:?^r-, >^t^i->'Xco7felA;^f^(7>^5£S^$iJ 

[0 0 0 5 ] 

i^mt-m'e^x^^o tir^m-M\ ^fct^^co 

;^^j[^^fB^ggo3tg^(7:)^g^:^3^^M< *:? , ^t^^u-^-x 
5^? i^-ii4#'^./jri/>'Xti^<^/^oT, -tf ^^iB^-r63fea^ 



- 2 - 




3 

(Om^ im^it. 3 5 1nm) tm.^M^^mU^i'^tc. 
^<D%m(r>^^ (^'Jx.li\ 6 3 3 nni) CO 2 b 
T [B] C .-i^. ^ r <b fj: VXtimmi^fi:^. Z.t\. 

[0 0 0 6 ] 2. AiUtmm^. %f ^ <Dum^^ 

-r -6 ( ^ ^ -t- ^ T' ^ o fc. 
[0 0 0 7 ] 3. U>Xr ^ 5^^:31— ^CO-^^;^^ 

<, m.'^Mm?f.(Dmm^mm'r^mmi^^j:'^xi^tio 

[0 0 0 8 ] 

[ 1^ n ^ ^ ^ -r 6 7t i'!) o ^ ^ J 

(0 0 0 9 ] 2. t'— i^(7>/^^;6^tbco 

[0 0 10] 3. m^<^-<D^mmt^mm^^''^^' v/i^ 

[001 1 ] 

I^ffl] 




(3) ^mW-B- 7 7 6 1 7 
tt^X^^b. 

[00 12] 2. UA^ts:%,^.-rixXi>%\i'--U<r:>mm^ 

iff r- ^ ;6 ^ o ^ 6^ :m -r n r- 1> <^ ^ O 

[0 0 13] 3, ^/l-tttD AT-F^^jfi]^,^-^ L 

fccor-, M^L/>'X^3fei6::^f^ic^t&-r-6Sgit;d^e< ^ 
x'j M.<D^mm.n^m\^<n&x^ . ^^!^Mm<7:>mn^ 

[0014] 

[mmm] ^^T. mm^mm\^x:^%m<^'mmm^wim 
^^^<nWi^(omf^^^\^f^\>(r>x^^ , ^mi. 

±T {zmm-r ^ r p "f- ^ ^—1^ ^ natn-i^ 

[0015] 1 l^^'J:t.(^*K r :t>'l -t^'<^>J: 9 /.^ 

^l^gtS ( 3 5 1 n m : ^^B) <0 l^ — V-'^^^-t^^m. 

A o p ^ ( ^ u- X T- ^1 Tfe L Tfe " i:. ^ A M -r 5 o 
^fc. AO^mmx\t\B\^\^f:L 1 ^fe3fe;d^^^^P^nfc7fe 

^ ^--^f'-i.^ :y ^J^^^fc^y^ P yp ^"7 
"15T'^ML, L-VX^:^ :y h 1 0 CO^fe U>'X^^r 

"-y^/L.7±{cfe^)<-ttt bix[H]ic-r5o '[f^ote^t^'i^ , 

[0016] 5 xfx^ i^f^^m 1 e-o. 

m^mV. a;:^^ y :y 1 9 r-^M-r^o cco^t 



- 3 - 




s 

^Mt^(0—mt\^^—J^:^:fVy^-l9^miM}\^X. 
— J^:^-:/'V^yi^—2 0 X^MCX t'^— — 8 

[0017] —ij. ^i^J^fe^^ 3 ±{C(^. j:^^ — v>l 1 

w^mM^ \z.^\^xmmm-thmmt3:^^<Du-'^\ 
\^fzmx\t. ^^^(Du—^\ 2^%mtL.tLm.^.m^ 

mR<7^i&T'A^m^ tmz. mm^.<DSNbt^^< l.x 
mmmm^i^±'r^:L t\ch^. mio^z. ^r^ti:,^t 

m&^i±^7jh-t. m^m^m<-fxm.^M^^^.t^^i::-m 

H e -N e Ix — if (6 3 3 nm) "^^^"^^ 
mWi^ — V-' (6 7 0 nm) fj: t'(n^M^Z.lt-<X . ^.^B 
(^'Jx-I^ 3 5 1 nm) TM^ 3 f^(5 ^'IS < o T I ^ 

mmMit\^x< ht. t^mmw<r)y:i-hi^z>>>^h<Dmm 
(7)— ^y^^-fo ^^<DWMt^m'^m^i^t>thXi^ 

^Btm^^i^n. A r — -tf(7:)4 5 8 nm. C 

<407nm-^LTKr ^ ;^ :^ U — if' CO 3 5 1 nm?^^^" 

(75)iitc, um^^&'i^^<^j:^\zmnxmMLx^rz. k 

r ^ Pj-^- 1/ — -^f CO 3 5 1 nmr-[^ , 4 5 S n in{Zpfl.X 

[0 0 18] ^/i. ^'r^:^^mmm^^w:<^mf^ti. 
xn, y-i' ^ D :y ^ ^: 1 5 t^AW-Tote^^coTfe 




(4) 4#§^^8 - 7 7 6 1 7 

e 

> X ( c A #t -r ^ ^ t ' A o ii: ^ r ^ ^ cei o # ^ 

i^(Dm^tkjhim^\^x%zm\.x\:^^^ 
[0019] ^1 xmu-f^^ r t um^^<o%\f— 

[0 0 2 0 ] r co^-T^^ ^^jF^^ie^^^(7>$]j^^:^ife^ 
X ^ Tfe :^ f ^ ^ it) SiJ -r ^ CO r ^ ^ ^ - ^ ( c o 

[ 0 0 2 1 ] D 2 f^. — ^6^/.^3^^L^>XCO^ii5fe^iJ<!r L. 
T. r^:^3 5Xnm, NAU. 9 0 c7)^I5^^x*^ 1/ 
^-Xj 5fe^m2 3^, ^6-§- (1 994¥6^) ^.t^ 
-To 7^0 i/VXT'^^^ixTrJo . J[^^{c~#ifiV'^ffi 
(OU>'Xli. ^tT^^St^^^^oTl^So rco^9{c^^(7> 
ffi^ej^^^^^^i^LxVXti, ffi^>^C03fea^C0?g^:^(C>PtLT 

Ji^ ^ CO ^ :^ jirj- U T t> ^ M P;^ ih ^ f^^ ^ fc -r ^ iSMi 

m(o%\^^-js.tmts:h^^(D^\i'-j^^miixm.^M^ 

vXo^< (^P»^(7?^^U'>'X^^i/^ri/^/:i(7:>r-^^l 

/j^ori^^t^i^tr-i^, ^feU'vXii^#a{i:Lr:jo^<9 , xs: 
I ^ K tS H r-s #t BSih Jfe ^ ix r u ^ 1/ ^ c7> ^'Ig r- ^ 

\zfj:^^ 0 kz-r h - txy±^<Dr^.\^i^.^<DB^^{^m\^ 
tz. '^^^i^oj&v^L — ■^t\^. S^^^Lri.-'^4^?g 
^u-if^f^isi^^S:^ Lrisii Lriz-'S^^^^^u-if 

[0 0 2 2 ] 114 1^, UVX::x.- ^ h 1 OCO^;^c^ft^ 

50 bX'mm.^kh^m'^mi%t=^^^i^z ^(DmMY^mx' 



- 4 - 




[ 0 0 2 3 ] ^ 5 1^ . 7!^WiWL<r>'^ ::^-<i>^i^ B >'<omf^^ 
^Ltzh(OX'^h. (a) T-li, ^S^-^-^t^ 3 7 (7:>^i5) 

[0 0 2 4 ] ^Lr, ^5 (b) , (c) li. 
7 ^|^Rif^t^cOJfe#^4f2^3 8 y/i^mz-^^m 
^mf^^Kfz.WL^<:^^3 7cO±T{^M.^>9^-t^-fc^(7:>r-^? 

[0 0 2 5 ] ^tt;^^ib^J'#;^(7>1t^{COl^T|^|^-t-So 

w.^um'thtzib<r>mmm%^'—j->(omm\^yf^\^x\^^f^ 

(Dmrfm^izi^tzt^^x, m.^.mm?f^.<DW}rf^. met 
mi ^moxmrn-r^. ^-r. i^-^-^-zfji^? 

co±;^fc>figLTi/^yc i-'^'X^- ^/ h 1 0;^!^, ^ < o 

^[^co^'c^ffifl 1 8 f^. nMi<ry^%-^^'^ 
;^?iirS^M3l^4 l^gr. %^Mm%^<OW:^ (FS 

1) <t^P (FAD 75^ttS;b^ix5o r(7:)^^ft-^F S 1 
^, H 7 ( a ) (c^-To 'ISWI^, uvX^- ^/ h 1 0 <J: 

'rfJ:t:>h^\'^\h^-^mnm^i^^-y:^=^=^y h 1 O^^^iJit 

-r^^, vx^^ :/ h 1 0 sf^tosii^f^jji-r^o r 
r, "ON" (Dm-^^u y^n^ ' 




(5) i^mW-S - 7 7 6 1 7 

s 

3^[E]£S4 3 tcaiz/-r^o ^ y^m-^ • 

4 3(^C(7)m-§-^^it^<b. ^l^iA*?^^J'^0^4 4 iCA 
G CESS 4 2 ^mtzF S 1 J: ^(::*g;^-r-6o 

-r^t. :^^'y^4 5. M{t;7.^/b^ 4 6 . igii[Hl^4 

7^:rM_.r, mmm'^F s KDnitiiz^^crzMmf}^^-^ 

yI-3 6(C5^n, ^^L->'X(7>^g;d^$IJ^^ix5, FSl 

"HU—^yL-" ^^-f-^^fi. F S 1 <7:>{t^;d^^ U-<yKc 
J: ^ /^teSt^>?t^ L->^X;d^^]m)^nTl^6 ^ # ^ 

mMxmmi^fz.mmiB'^n, fm^(Dm^'^^^ <om^^x 

[ 0 0 2 6 ] 5fe1^mtl2 3t^, 8 <^f^^tC^ 

1^ffifi2 3 cofcti:^iiMSM:^^4 8 ^^r, ^..^.^^(t 

-^(Tym^jf (FS2) ^fD (FA2) f±J ^ ^ , 
^^(t-^F 3 2^07 (b) {C. fpft-^FA2^^7 
(c) {ZTT^-To ^mt. ^^I/>'X3 3 ^i^^5 

(ctii-r^ J: 9 (cl^tb5^^^Pfi^nri^6o F s 2i^ A 

GCfHlS^4 9 ^^Trbr iil3^^[IiSS5 OtC, FA2ft-^ 

^^tc:A;^^n6o Si^i^miHl^s OTM^. FA2coffi 

tl^^/^t^m^m (Vr e f) J[^±r-^6;6^<7)4^j^^^T 
J^? i\ lij7 (d) {ciF-r J: ^ ^.f:^^ :y5^4 5 ^^^x.^rc 

(e) {Z7j^'tX^ts:FSltFS2t}^^f^^ntzFS0 

xmmi^x\.^^-t\z.f£^^ 

40 [0 0 2 7 ] US, lE!9{Cf^, Wfflift^ ^ g l^&^tC^^ 

fpm-§-oF A 2 ^^i-r^^ft^^i/S-rs-HSfe^'jr- 
<^ -t- 5 :t { c ^ >^ X ^ ^ ft -r ^5 r ^ ^ ^ ^ 

m.mz.n\'kmm'M'-^m.y ;\-^—) ^jtx^x^i^^^^i^— 

^-tV r e f ^fcfcg^L, VrelXK^hy^/^^ — ei 
^^ri^X?.t}^tLtLF A2(D:^:d^X^^^t^{Z "H l^-< 

/L'" ^<7:^^.n'tFAi(Dmmm-^X'mm^tix 



- 5 - 



(e) 



^mW-S - 7 7 6 1 7 



10 



6o ^ixbcoft^co^^i^. ^70 (c) t id) iC^ 

(0 0 2 8 ] ^91^, ^ h^z,vmm^j:^vmK.^mm,-r^ 

[ 0 0 2 9 J 

X^tZo 

im2] mi <7:>mw:\z.mio^^Mmi^>x<Dmf^m^ 

[112] 



[^6] ^^^co^i£^'J(ci^i^6:W..#,^J'^y^coyD :y 



im?] 7^ ^ O ^ ^-J ( C ^ M :^ tti O ^ ft 

I Si 8 ] ;^ ^ 1^ (75 H ^'J I c i:> 6 ft ^ 19 ^ 

w [^11] y:thi^i>:p^b<D'ji^m^^i±<Dm^7T^-r 



1 •• 




2 ■• 




3 " 




4 ■■ 




5 • • 




6 ••• 




7 








9 




1 0 




1 2 




1 5 




1 8 


, 2 3 


3 3 


••■^^^ u-vX 


3 4 




3 5 




3 6 




JO 3 7 




3 8 




4 1 


, 4 8 


4 3 


•■•0 :y ^if^j^ - 5!#iZi^^5^l^lHi 


4 4 




5 0 






[m 3 ] 




1.7 

m 

^ 1.6 

l.A L 




0.3 T 0.4 0.5 0.6 

351nm ^ (pm) 



670nm 



- 6 - 



(7) 



^mW-S - 7 7 6 1 7 





(S) 



ime] 



nmW-8- 7 7 6 1 7 




- 8 - 




- 9 - 



